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Novel human G-protein coupled receptor ■ - , ? , r «, 

Description 2 0 SEP. 1993 



5 The present invention relates to novel identified polynucleotides, polypeptides encoded by 

them and to the use of such polynucleotides and polypeptides, and to their production. More 
particularly, the polynucleotides and polypeptides of the present invention relate to a G-protein 
coupled receptor (GPCR), hereinafter referred to as IGS3. The invention also relates to inhibiting 
or activating the action of such polynucleotides and polypeptides, to a vector containing said 
10 polynucleotides, a host cell containing such vector and transgenic animals where the IGS3-gene 
is either overexpressed, misexpressed, underexpressed or suppressed (knock-out animals). 
The invention further relates to a method for screening compounds capable to act as an agonist 
or an antagonist of said G-protein coupled receptor IGS3. 

1 5 BACKGROUND OF THE INVENTION 

It is well established that many medically significant biological processes are mediated by 
proteins participating in signal transduction pathways that involve G-proteins and/or second 
messengers; e.g., cAMP (Lefkowitz, Nature, 1991, 351:353-354). Herein these proteins are 
20 referred to as proteins participating in pathways with G-proteins. Some examples of these 
proteins include the GPC receptors, such as those for adrenergic agents and dopamine 
(Kobilka, B.K., et aL, Proc. Natl. Acad. Sci., USA, 1987, 84:46-50; Kobilka, B.K., et al., Science, 
1987, 238:650-656; Bunzow, J.R., et al., Nature, 1988, 336:783-787), G-proteins themselves, 
effector proteins, e.g., phospholipase C, adenyl cyclase, and phosphodiesterase, and actuator 
25 proteins, e.g., protein kinase A and protein kinase C (Simon, M.I., et al., Science, 1991, 252:802- 
B), 

For example, in one form of signal transduction, upon hormone binding to a GPCR the 
receptor interacts with the heterotrimeric G-protein and induces the dissociation of GDP from 

30 the guanine nucleotide-binding site. At normal cellular concentrations of guanine nucleotides, 
GTP fills the site immediately. Binding of GTP to the a subunit of the G-protein causes the 
dissociation of the G-protein from the receptor and the dissociation of the G-protein into a and Py 
subunits. The GTP-carrying form then binds to activated adenylate cyclase. Hydrolysis of GTP 
to GDP, catalyzed by the G-protein itself (a subunit possesses an intrinsic GTPase activity), 

35 returns the G-protein to its basal, inactive form. The GTPase activity of the a subunit is, in 
essence, an internal clock that controls an on/off switch. The GDP bound form of the a subunit 
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SUMMARY OF THE INVENTION 
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Table 1 : IGS3-DNA of SEQ ID NO: 1 
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TTAATCTCTTCAAGCCTCTGATTTCCTCTCCTGTAAAACAGGGGCGGTAATTACCACATA 
ACAGGCTGGTCATGAAAATCAGTGAACATGCAGCAGGTGCTCAAGTCTTGTTTTTGTTTC 
CAGGGGCACCAGTGGAGGTTTTCTGAGCATGGATCCAACCACCCCGGCCTGGGGAACAGA 
AAGTACAACAGTGAATGGAAATGACCAAGCCCTTCTTCTGCTTTGTGGCAAGGAGACCCT 
GATCCCGGTCTTCCTGATCCTTTTCATTGCCCTGGTCGGGCTGGTAGGAAACGGGTTTGT 
GCTCTGGCTCCTGGGCTTCCGCATGCGCAGGAACGCCTTCTCTGTCTACGTCCTCAGCCT 
GGCCGGGGCCGACTTCCTCTTCCTCTGCTTCCAGATTATAAATTGCCTGGTGTACCTCAG 
TAACTTCTTCTGTTCCATCTCCATCAATTTCCCTAGCTTCTTCACCACTGTGATGACCTG 
TGCCTACCTTGCAGGCCTGAGCATGCTGAGCACCGTCAGCACCGAGCGCTGCCTGTCCGT 
CCTGTGGCCCATCTGGTATCGCTGCCGCCGCCCCAGACACCTGTCAGCGGTCGTGTGTGT 
CCTGCTCTGGGCCCTGTCCCTACTGCTGAGCATCTTGGAAGGGAAGTTCTGTGGCTTCTT 
ATTTAGTGATGGTGACTCTGGTTGGTGTCAGACATTTGATTTCATCACTGCAGCGTGGCT 
GATTTTTTTATTCATGGTTCTCTGTGGGTCCAGTCTGGCCCTGCTGGTCAGGATCCTCTG 
TGGCTCCAGGGGTCTGCCACTGACCAGGCTGTACCTGACCATCCTGCTCACAGTGCTGGT 
GTTCCTCCTCTGCGGCCTGCCCTTTGGCATTCAGTGGTTCCTAATATTATGGATCTGGAA 
GGATTCTGATGTCTTATTTTGTCATATTCATCCAGTTTCAGTTGTCCTGTCATCTCTTAA 
CAGCAGTGCCAACCCCATCATTTACTTCTTCGTGGGCTCTTTTAGGAAGCAGTGGCGGCT 
GCAGCAGCCGATCCTCAAGCTGGCTCTCCAGAGGGCTCTGCAGGACATTGCTGAGGTGGA 

TCACAGTGAAGGATGCTTCCGTCAGGGCACCCCGGAGATGTCGAGAAGCAGTCTGGTGTA 
GAGATGGACAGCCTCTACTTCCATCAGATATATGTG - 3 ' 



-25 Table-2-^IGS3-protein-of-SEQ-|D-NOr2- 
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DESCRIPTION OF THE INVENTION 
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(1990) 182:6264346 anaR8ttene , al 
Aging, Ann. N y Aca(J Sci (1992) 663 ; 4M2 em «>"*•* Modifiers and 

— o, a po, ynocteolida in ^^cleoHde^ ns es senti a l properties. A typical 
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Aoade-rt^ e ss , New Yofk , "^ ^^^^^^70^ 

A.M., and Grm „, H G eds H ANALYSIS OF SEQUENCE DATA, PART | 

ANAive.r. ' eds - Humana P mss M «.. .... ' '■ 
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**, and Griffii^ H.G eds ANALYSIS OF SEQUENCE DATA, PART I 

ANALYSIS IN MOLECULAR BfotoGY T H ^ ^ ^ SEQUENCE 
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to, GCG program package (Devereux J =.1 m . • » 

BLASTP, BLASTN, FASTA (Alschul S F « a M <1984) ^ W87 »' 

(Miscnul, S.F. et al., J. Molec. Biol. (1 990) 21 5:403). 

nuclide J£Z 1 T"? °~ °' SEQ 10 1 «• «— <M 

having a nucieoiide sequence a, ieas, 95* ,a , ^ '° "** * P"*™—". 

10 5% „, the nudeotides in 3 * <° 

. « ~::r: an an,,no acid **» - -* - 

amino acid sequence a, ^ « 1 , , , ""^ '° ° b ' 8in 3 t ^ tt h **» « 

amino acid residues in he ! " * " qU "~ " P '° 5% * 

-an.n^ci d d I J a ' ^ "» ^ ed^.s^ied^n-andid,,— 
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^ence seuZ Z oZlZZ^ ^ * "» 
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individual amonZd 1 „ta7 f ~ '" te ™ — 

within ideLerenclrCr " " ^ ™°~s Smups 

Polypeptides of the Invention 

-d acid sequence encoded ^^J^ " ^ 2^ ^ 
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o'oiogical activity of the receptor 

The IGS3 polypeptides may be ,„ , h „ , 
20 «»— such as a tosion p rol n " 7 * ^ - may he a par, ot 
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- — -no, or a ^Vr" ~* * ~ « 

"f residues ,„ at /nc , u<fes ^ 
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terminus or deletion of two continuous series of residues, one including the amino terminus and 
one including the carboxyl terminus. Also preferred are fragments characterized by structural or 
functional attributes such as fragments that comprise alpha-helix and alpha-helix forming 
regions, beta-sheet and beta-sheet-forming regions, turn and turn-forming regions, coil and coil- 
5 forming regions, hydrophilic regions, hydrophobic regions, alpha amphipathic regions, beta 
amphipathic regions, flexible regions, surface-forming regions, substrate binding region, and 
high antigenic index regions. Other preferred fragments are biologically active fragments. 
Biologically active fragments are those that mediate receptor activity, including those with a 
similar activity or an improved activity, or with a decreased undesirable activity. Also included 
1 0 are those that are antigenic or immunogenic in an animal, especially in a human. 

Thus, the polypeptides of the invention include polypeptides having an amino acid 
sequence at least 80% identical to that of SEQ ID NO:2 and/or the polypeptide having the amino 
acid sequence encoded by the DNA insert contained in the deposit no. CBS 102196 at the 

15 Centraalbureau voor Schimmelcultures at Baarn the Netherlands, or fragments thereof with at 
least 80% identity to the corresponding fragment. Preferably, all of these polypeptide fragments 
retain the biological activity of the receptor, including antigenic activity. Variants of the defined 
sequence and fragments also form part of the present invention. Preferred variants are those 
that vary from the referents by conservative amino acid substitutions - i.e., those that substitute 

20 a residue with another of like characteristics. Typical such substitutions are among Ala, Val, Leu 
and lie; among Ser and Thr; among the acidic residues Asp and Glu; among Asn and Gin; and 
among the basic residues Lys and Arg; or aromatic residues Phe and Tyr. Particularly preferred 
are variants in which several, 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or added in 
any combination. 

25 

The IGS3 polypeptides of the invention can be prepared in any suitable manner. Such 
polypeptides include isolated naturally occurring polypeptides, recombinant^ produced 
polypeptides, synthetically produced polypeptides, or polypeptides produced by a combination 
of these methods. Methods for preparing such polypeptides are well known in the art. 
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Polynucleotides of the Invention 
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A further aspect of the invention relates to IGS3 polynucleotides. IGS3 polynucleotides 
include isolated polynucleotides which encode the IGS3 polypeptides and fragments, and 
polynucleotides closely related thereto. More specifically, the IGS3 polynucleotide of the 
invention includes a polynucleotide comprising the nucleotide sequence contained in SEQ ID 
NO:1 encoding a IGS3 polypeptide of SEQ ID NO: 2. polynucleotides having the particular 
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sequence of SEQ ID NO: 1 and polynucleotides which essentially correspond to the DNA insert 
conta.ned in the deposit no. CBS 102196 at the Centraalbureau voor Schimme.cultures at Baarn 
the Netherlands. 

IGS3 po.ynudeotides further include a polynucleotide comprising a nucleotide sequence that 
has at least 80% identity over its entire length to a nudeotide sequence encoding the ,GS3 
po.ypeptide of SEQ ID NO:2. a polynucleotide comprising a nucleotide sequence that is at .east 
80o/o identical to that of SEQ ID NO:1 over its entire length and a poiynucleotide which 
essentially correspond to the DNA insert contained in the deposit no. CBS 102196 at the 
Centraalbureau voor Schimmelcultures at Baarn the Netherlands. 

in this regard, polynucleotides with at least 90-* identity are particu.arly preferred, and those with 
at least 95% are especially preferred. Furthermore, those with at least 97% are highly preferred 
and those with at least 98-99% are most highly preferred, with at least 99% being the most 
preferred. Also included under .GS3 polynucleotides are a nudeotide sequence which has 
sufficient identity to a nudeotide sequence contained in SEQ ID NO: 1 or to the DNA insert 
conta.ned in the deposit no. CBS 102196 at the Centraa.bureau voor Schimmelcultures at Baarn 
the Netherlands to hybridize under conditions useable for amplification or for use as a probe or 
marker. The invention also provides polynucleotides which are complementary to such IGS3 "" 
polynucleotides. 

IGS3 of the invention is structurally related to other proteins of the G-protein coupled 
receptor family, as shown by the results of BLAST searches in sequence databases. The amino 
acid sequence of Table 1 (SEQ ID NO:2) has about 35 % identity (using BLAST, Altschu, S F et 
a.. Nucleic Acids Res. (1997) 25:3389-3402) over most of its length (amino acid residues 2-306 ) 

"^^^ (Sequence 1 in patent application WO 

87074727. me ^^^^ 
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• — ^-sj,^, wiui me Ui-protein 

coupled receptor published in patent application WO 9616087 (GENESEQ 96P-R97222 ) The 
nucleotide sequence of Table 1 (SEQ ID NO: 1) has 52 % and 54 % identity over most of its 
length to the two receptors above (GENESEQ 87N-70685 and 96N-T28807 respectively) Also 
there ,s 48% identity to the human Somatostatin-3 receptor in residues 104-1 144 (WO 93131 30 - 
93N-Q45657). Hydropathy analysis (Kyte J. et al., J. Mol. Biol. (1982) 157: 105-132- Klein P el 
si, Biochim. Biophys. Acta (1985) 815: 468-476) of the IGS3 protein sequence expected.y 
showed the presence of 7 transmembrane domains. Thus, IGS3 polypeptides and 
polynucleotides of the present invention are expected to have, inter alia, similar biological 
funcons/properties to their homologous polypeptides and polynucleotides, and their utility is 
obvious to anyone skilled in the art. 
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"~^~:r ° b r ,rom na,urai — - - ~ - * 

- »egenera,e Pd-ners « I Tr , °' ^ ^ 

o win result in the amplification of several membpr* /k««, ■, 

Polynucleotides of the invpntinn M „ i u oby-572). 
avaUadfe techniques. ° "* k ™ « 

The nucleotide sequence encoding the IGS3 polypeptide of SEO in un , 

to the polypeptide encoding sequence confained I SEQ !d NO , (^ucte rd iden " M ' 
nr , ' ocw ,u NU - 1 (nucleotide number 149 tn 

138,. or „ may be a differen( nuc|eo(ide sequence wh|cn er .49 to 

(degeneracy, „, ,he genelic code mign( a|s0 show * »» ^""dancy 

encoding sequence contained in SEQ ,0 NO-1 b„< =,c !, Peptide 
NO:2 . ' a ' SO encotles ,ne Polypeptide of SEQ ID 

afso comain non-codinq 5- ZZ V a ^ °^°" WHA ^^^'yf^tBeTBii; 



30 



35 



3, f -2 or , a m ,no acd residues are suosfifufed. defefed or added. ,n an y conrdinafion 

which hyhrld" ,7 Prc!enl " eSPeCia " y re,a,K 10 P^-eofides 

herein uL .haf^Z rt " *" ^ As 

fern, sfnngent condlf,on s - means hybndizalion wil, occur only „ mere is a, ,eas, 



14 

DIR 0567P 



80%, and preferably at least 90°/ a „. 

-d lo ,0,3,3 cDNA and g en„ mte clones X ' • «« 

and or,no,o g s from species othef ma „ f * e 9 — Panes eneodin g „o mo ,„ gs 

Pane. People s k ,,led „ lne arl are ^ ' * «-» = "* -poenae slmllaray to tha |GS3 

10 npoleolide fences a™ 8 0 % *n^Z^lTT" ^ 

'o M C the reteren,. T„e pro.es gene ^ J ' "^'^ «* "ernica, 
-oh prodes wi „ have a , noa ,;;j MmpTO * « •« « nucleoKdes. Preferably 

~ — - — — c r:zr at ,eas ' 50 n ~- — ' 

15 

One embodiment to nhta- 

a„ d o rtho ,o gs ' from s z l^zt: enco * 9 ,he ,gs3 ~- 

appropriate library under s, rt „ g a„, Uy^ZZ"^ ^ * «•*" an 

» « - or a .ra.men, tner ao, an J^T ~ 7 ' ^ "** - S «u 

said po,yn„c,eo,ide sepuenoe. Sucn ^ * , ~> 

ovarnlgh, incubalfon a| "af.nad abova or alternatively conditions under 

' S - «aod, um citrate, ao 1 Z^* "* '°™ ^ SC " 5 °™ "ac 

— suite,, ana 20 m.^Tirrir:* * ^ — « * 



25 



-ran sulfate . and 2Q ^ J^^^T " ^ 10 % 

washing the filters in O.lxSSC at about 65°c. Sa ' m ° n ^ ° NA ' f °" 0We « by 

The polynucleotides and polypeptides nf th 
-oents ana m a,er,a,s ,or dJL^^^~ *«, 
a'aaasa. ^ ,real ™* ana diagnoses ,„ animal and human 



30 



Vectors, Hos< Calls, Expression 



Tbe present invention also relates In , 
PO.ynuo,eo,ideso f ,„epresen,lnven„o„ J, Si "** ' » 

• Ve * rS * - — and ,o ,„ e produc on 0 T - 
35 C »'- ,ans,a,i„n s ys ,e m ZZZTT" " ,nVe ""° n ^ 

• deri - d fr - ^ -a coasts „ , hc P r : : :r ,o produce such p,otei " s us - 
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For recombinant production, host cells can be genetically engineered to incorporate 
expression systems or portions thereof for polynucleotides of the present invention, .ntroduction 
of polynucleotides into host cells can be effected by methods described in many standard 
laboratory manuals, such as Davis et a... BASIC METHODS IN MOLECULAR BIOLOGY (1986) 
and Sambrook et al.. MOLECULAR CLONING: A LABORATORY MANUAL 2nd Ed Co.d 
Spnng Harbor Laboratory Press, Co.d Spring Harbor, N.Y. (1989) such as calcium phosphate 
.ansfec^on. DEAE-dextran mediated transfection, transvection, microinjection, cationic'i pid- 
med.ated transfection. e.ectroporation. transduction, scrape loading, bal.istic introduction or 
infection. 



Representative examples of appropriate hosts include bacteria, cells such as 
streptococci. staphy,ococci. E. co.i. Streptomyces and BacH.us subti.is ceils; fungal cel.s. such as 
yeast cells and Aspergillus cells; insect cells such as Drosophi.a S2 and Spodoptera Sf9 cel.s- 
an.ma. cel.s such as CHO. COS. HeLa. C127. 3T3. BHK. HEK 293 and Bowes melanoma ce„s- 
15 and plant cells. 



20 



25 
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A great variety of expression systems can be used. Such systems include, among others 
chromosomal, episoma. and virus-derived systems, e.g.. vectors derived from bacterial' 
p.asm.ds, from bacteriophage, from transposons. from yeast episomes. from insertion e.ements 
from yeast chromosome, e.ements. from viruses such as bacu.oviruses. papova viruses, such 
as SV40. vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and 
refuses, and vectors derived from combinations thereof, such as those derived from p.asmid 
and bacteriophage genetic e.ements, such as cosmids and phagemids. The expression systems 
may contain contro. regions that regu.ate as we., as engender expression. Generai.y any 

system or vector suitab.e to ma intain._p rop agate-or-ex P ress-poiynuc.eotide- § -t o produce a 
POlvoeDtide in a hnct mow k~ , ^. 



, ... ~ ■ 1 — ./..uwcuuuca tu proauce a 

polypepbde ,„ a bos, may be used. The appropriate nudeofide sepuenoe may be inserted in«e 
an expression system by any of a variety of weti-Known and routine feohniques, suoh as for 

,T ^ Sambr ° 0k " aL M ° LECU ^ CLONtNG. A LABORATORY 
MANUAL (supra). 

For secretion of the transited protein into the .urnen of the endop.asmic reticulum, into the 

per ip .asmic space or into the extracellular environment, appropriate secretion signals may be 
.ncor porated int0 the desjred po , ypeptjde These sjgna(s ^ ^ endQgenous V 

or they may be heterologous signals. 

If the IGS 3 polypeptide is to be expressed for use in screening assays, genera.ly it is 
Preferred that the polypeptide be produced at the surface of the ce„. In this event the cells may 
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be harvested prior to use in th e * 

■* even, harvesting of cells ^^^7 7" " ~ « — -dutrad. Aiso ,„ 
« « * screening assays „ requ red ~f ^ * 

™*m can ba recovered ,„ ora GS3 •"*■»•«• * >«M into me medium, the 

IGS3 polypeptides can h& 

cation exchange chromatography phos " lT, PreC ' Pi,a ' i<>n ' a *" - 

chromatography, affini ^ C ::SZTT interaction 

chromatography. Mosl preferably Woh^ rf " Var ° XV ' aPa ' te *°™ography and lect|n 

-^on.We.P^LrutXrr.T " qUid *— * <or 

Diagnostic Assays 

This invention also relates to the use of ir<M , 
™ Detection of a mutated form " " *«* ~ 

^gnostic too, ,h al can add , 0 or defind a a " " 8 """""^ Wi " P™* a 

raaotts from onoer.e,preit ::::r::n: a r ease ° r — ^ '° " 

even, compression of ratavan, receptor ac, T e, "" eSSi0n °' ' GS3 ' Als ° * •* 

Agnostic assaya o, decired J^ZZZ " * -** * — 

:r :c: o ::; b :;rr a — . 

-taction orraay ha a^enaymaticaiiyr L^cTZr^ 7 * *"* * 
to analysis. RNA or cDNA may also he used in 7 -Nation techniques prior 

30 detactad hy a change in si2e of Z j^" ^ ™ *-*» =» ha 

mu , a „ ons ran be idanti 2 :'° d ; c, ; n °°~ 10 - — 

sequences. Perfectly ma,che d segoe ca 1" dT ^ '° ' GS3 
RNase digestion or hy differences „ nZZZ **— * 

ha detected hy alterations in electlLrar T DNA <— ™- may atso 

3= dena, urt „g agen, s . or hy J^T^ t ^ "* " 

230:1242 ^—changes a, spaced "soT'' " °'" **" 

assays, such as RNlase and S, protection or the 7 ""^ prote <*n 

0F ChemCal ctea ^a method. See Cofton e, a, 
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Proc. Natl. Acad. Sci. USA (1985) 85: 4397-4401. In another embodiment, an array of 
oligonucleotide probes comprising the IGS3 nucleotide sequence or fragments thereof can be 
constructed to conduct efficient screening of e.g., genetic mutations. Array technology methods 
are well known and have general applicability and can be used to address a variety of questions 
5 in molecular genetics including gene expression, genetic linkage, and genetic variability. (See for 
example: M.Chee et al., Science, Vol 274, pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to 
CNS disorders, including schizophrenia, episodic paroxysmal anxiety (EPA) disorders such as 

10 obsessive compulsive disorder (OCD), post traumatic stress disorder (PTSD), phobia and panic, 
major depressive disorder, bipolar disorder, Parkinson's disease, general anxiety disorder, 
autism, delirium, Alzheimer disease/dementia, severe mental retardation and dyskinesias, such 
as Huntington's disease or Gilles dela Tourett's syndrome, anorexia, bulimia, stroke, 
addiction/dependency/craving, sleep disorder, epilepsy, migraine; attention deficit/hyperactivity 

15 disorder (ADHD); cardiovascular disease including heart failure, angina pectoris, arrhythmias, 
myocardial infarction, hypotension; hypertension, thrombosis; dyslipidemias; obesity; emesis; 
IBS; IBD; GERD; conditions of delayed gastric emptying, such as postoperative or diabetic 
gastroparesis; osteoporosis; infections such as bacterial, fungal, protozoan and viral infections, 
particularly infections caused by HIV-1 or HIV-2; pain; cancers; urinary retention; ulcers; asthma; 

20 allergies and benign prostatic hypertrophy, through detection of mutation in the IGS3 gene by 
the methods described. 

In addition, CNS disorders, including schizophrenia, episodic paroxysmal anxiety (EPA) 
disorders such as obsessive compulsive disorder (OCD), post traumatic stress disorder (PTSD), 

25 phobia and panic, major depressive disorder, bipolar disorder, Parkinson's disease, general 
anxiety disorder, autism, delirium, Alzheimer disease/dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Gilles dela Tourett's syndrome, anorexia, bulimia, 
stroke, addiction/dependency/craving, sleep disorder, epilepsy, migraine; attention 
deficit/hyperactivity disorder (ADHD); cardiovascular disease including heart failure, angina 

30 pectoris, arrhythmias, . myocardial infarction, hypotension; hypertension, thrombosis; 
dyslipidemias; obesity; emesis; IBS; IBD; GERD; conditions of delayed gastric emptying, such 
as postoperative or diabetic gastroparesis; osteoporosis; infections such as bacterial, fungal, 
protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; 
urinary retention; ulcers; asthma; allergies and benign prostatic hypertrophy, can be diagnosed 

35 by methods comprising determining from a sample derived from a subject an abnormally 
decreased or increased level of the IGS3 polypeptide or IGS3 mRNA. Decreased or increased 
expression can be measured at the RNA level using any of the methods well known in the art 
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for the quantitation of polynucleotide «. 

^er m ,„ eteve , sofsprotein y ,echn,,ues ,hat can be — to 

to .hose of «. ,„ (he art . Such 53 ^ " h ° S ' are - k "°- 

« — , we Slem Bl o, analysls a ;;;: s ~ ndude 

~:r: ~ :~: r; *° a -~ - - a — - 

paroxysma, anxiety (EPA) ' I. ' < ™ —I*-* 

episodic 

10 taMc stress d i S or de r (PTSD) Z, 1 8 ° C ° mPUlSiVe <**» po S - 

Vinson, d ,, aasa , 9e „ era , ^CI^IT^^^-^*-*- 
severe « r . tarda ,i on and dysk * * / ^ ae "" Um ' /U **~' *ea S e/deme alia , 

aaorexia . bulimia ir^; sH T n9ton ' sdlseaseorG,tes ^ T ^ 

— e; attention dafelt/h „ £ ££££ ™ 9 . sieep disbar, epilepsy , 
« Mure, angina pectorls , , * "~ (A °™>>' oaratovaeca, disease inducing heart 

^ liPid e mias; ojj:i~;tr- h ~ n: 

-nPW* such aa postoperative P r J ic '" S s , — « - flayed g aslric 

Oacerie,. ^ prol020an '"J"* ^roparests; osteoporosis; infections suctl as 

oancers; urtnary re ,e„: n ~~^ '~ — * 
20 which comprises: ' ^ and °**o" prostatic hypertrophy. 

(a) :z ~ ,he ~ ~ - « - d , a 

0» a nuclao„ d e sequence complemaniacy ,o ,ha, of (a,- 

(C) an ,GS3 polypeptide, preferably the potypeptide „, SEQ ,0 no, or f 

thereof; or u rvu -2, or a fragment 



-S3 poJpepT ' OT re,e " am ^ " «*«* P~ o, an 

30 It wilt be appreciate, , hal h 

component. '• (b) - (c > <°> » W "ray comprise a substantial 

Chromosome Assays 

° 5 The nucleotide sequences of the 

Nidation. Thaseooencelsspec, I ZZ d " "° *» 

on an individoe, human ch^::* 3 '!;;;'^ a ^^^withaparticdiartocation 

soma. The mapptng of relevant ^ Qhm 
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10 



accord ,o the present invenlion „ a „ 

gene associated disease Once a sen,,.,, , correlating those sequences with 

'—on. the physical position o, the seZoe I T ^ " ' ^ 

genetic map data. Such data are found , chromosome can he correlated with 

Man (available on tine m „ u h I " * *- "« "stance ,„ 

region are then identitied through iin^ l' '° "* SaTO ^omosomat 

The d^erences in ,he DMA Ir o ^ (C ° lnha " 1a '- - "*»-* adjacent genes). 
Wividuats can aiso he £££ , 9en0m, ° «*~ and unaffected 

h„, „„, ln a ; :z:i::;r: 15 ~ * some - - - - — 

Of the disease. ^ * hen ' he mU,S,fon is <° *• the causative agent 



Antibodies 



20 



25 



antibodies immunospecinc fo, the ,GS3 IT . " h "™~<>'» '° ■»*« 

antibodies have substantia. gr^T^T ^ ^ "™>^" — • - - 
tor other reiated polypeptides in " - ** 

Antibodies generated aqainst thp inc-* ~ , 

M~ or ep^e-Jdngt^rr; "^^7^" 
nonhuman. using routine protocols p~ „ "' ma '' <>""efably a 

which provides antibodies p i p * ZT" " m ° nO0 '° na ' an " b ° dieS ' ^ 
include the hybridoma JJZl TZlT ^ ^ ^ * ^ 
-trioma-technioue^ human B-c " ^ l^tT ' C -^ ****»*«m* r - 
«*> and fhe EBV-hybridom ,! ^ "JT "T _ - *" ^ 
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' 1 ^,*7 2) and fheEBV-hybddom fit"" 3 ' eCh " ,qUe ^ * *" '^""^ Today 

CANCER THERAPY pp 77-72' " ^ M ° N ° CL ° NAL ANTIBODIES AND 

'.PP. /V-96, Alan R. Liss, Inc., 1985). 

Antibodies against IGS3 polypeptides as 

may also be employed to treat CNS d T ^ ' GS3p °'«^-<^ P complexes, 
anxiety (EPA) disorders su Hs obse ' ^ ^smal 

border (PTSD), phobia an 7^^^' ^ ™ — 

btaease. genera, anxiety disorder autiZ d , ' biP °' ar P "*~* 

der. au„sm. deimum. A, 2 heimer disease/dementia, severe menta, 
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~::rrre;:i:; u r on ' s * saasa - ^ - — 

adenaen d***^"^ ^^7* ** ~ 

dys lipldemias; odesify; emesi , IBS I' ' 2 ' yP ° te " Si0n; hyP6rte ^ •»*»* 
=s posfoperafiya o, d, ab e,ic g as,r„p aresls os,!'' CO " di "°" S " ~* 
Pra,a 2 ean an, ylra , ln(ectims 'pJ^T " *™ — - <-—. fanga,. 

—y re.an.ion; moors; aa taa a ^ 1 ^ °' "** ™yce r s; 

nme. a „ ergpes and benign pros|a , ic nyper1rophy amona oitos 



^0 Animals 
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5 as Part of screening stra ,eg, as desion< „, ,„ ' ° * ^ SuC " assa ^ ™y "a ati,i 2ad 

based diserders soon as cZ TZ " "«—*■««* « '» tree. IGS3 

(EPA) disorders sucb i olaaTZr? «*•* — » 

(PTSD, pnooia a „p pan.otZdZ h P " " — 

> 'e«a,d at io„ and dysKnea.es s uch a ' " 2h * ,mer -vara mania, 

^ -Z^^Tr* * easa or GiBes de,a Toure "' s •>—"•■ 

angina Pecans, amry^ies. ~~ ***Q beer, ,a»ure. 

dyaiipidem.aa; odesify; emesis; J^<^ IT"*" 
_ as peppers nr <^^ WKS ^ na "'° nS °' «W*» -oh 

Prcazaan and v ira , H^Z^ST*"^^ 

d*ary re.enfion; ulcers; as ^ ^ J ~ — * or HfV-2; poin; cancers; 

m0 de.s may e 117.7 d :r: pros,a,ic h ™ y - ,n ■* - 

'"-en, i a„s„n,c hmaybe effec , i ; e 7 n 1 h -"I-"*, therep.es and 

■» —on soon ani J ^J^^t^"^"^-^-**. 
sabjecfs. Thasa d ala may be usad to * """"^ ' he LD =° a "« «» B>. - ani ma , 

treafman,, dete "™* lha *> *° efficac, of po,an lial , GS3 disorder 

Animal-based model systems of 

may inciude U not " , ""^ ^ aberra "' ' GS3 6 ~ - 
transgenic a nim ate . mt> "' an, ^ as » e » - raca mb i„ a „„ y anglneered 
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Animal models for IGS3 disorders may include, for example, genetic models. Animal 
models exhibiting IGS3 based disorder-like symptoms may be engineered by utilizing, for 
example, IGS3 sequences such as those described, above, in conjunction with techniques for 
producing transgenic animals that are well known to persons skilled in the art. For example, 
IGS3 sequences may be introduced into, and overexpressed and/or misexpressed in, the 
genome of the animal of interest, or, if endogenous IGS3 sequences are present, they may 
either be overexpressed. misexpressed, or, alternatively, may be disrupted in order to 
underexpress or inactivate IGS3 gene expression. 

In order to overexpress or misexpress a IGS3 gene sequence, the coding portion of the 
IGS3 gene sequence may be ligated to a regulatory sequence which is capable of driving high 
level gene expression or expression in a cell type in which the gene is not normally expressed in 
the animal type of interest. Such regulatory regions will be well known to those skilled in the art. 
and may be utilized in the absence of undue experimentation. 



For underexpression of an endogenous IGS3 gene sequence, such a sequence may be 
isolated and engineered such that when reintroduced into the genome of the animal of interest, 
the endogenous IGS3 gene alleles will be inactivated, or "knocked-out". Preferably, the 
engineered IGS3 gene sequence is introduced via gene targeting such that the endogenous 
20 IGS3 sequence is disrupted upon integration of the engineered IGS3 gene sequence into the 
animal's genome. 

Gene targeting is discussed, below, in this section. 



Animals of any species, including, but not limited to, mice, rats, rabbits, guinea pigs, pigs, 
micro-pigs, goats, and non-human pnmaJes,— exL,_±)aboons,— squirrels,— monkeys— and- 
chimpanzees may be used to generate animal models of IGS3 related disorders. 

Any technique known in the art may be used to introduce a IGS3 transgene into animals 
to produce the founder lines of transgenic animals. Such techniques include, but are not limited 
to pronuclear microinjection (Hoppe, P.C. and Wagner, T.E., 1989, U.S. Pat. No. 4,873,191); 
retrovirus mediated gene transfer into germ lines (van der Putten et al„ Proc. Natl. Acad. Sci., 
USA 82:6148-6152, 1985); gene targeting in embryonic stem cells (Thompson et al. . Cell 
56:313-321, 1989,); electroporation of embryos (Lo, Mol. Cell. Biol. 3:1803-1B14, 1983); and 
sperm-mediated gene transfer (Lavitrano et al., Cell 57:717-723, 1989); etc. For a review of 
such techniques, see Gordon, Transgenic Animals, Intl. Rev. Cytol.1 15:171-229, 1989, which is 
incorporated by reference herein in its entirety. 
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The present invention provides for »r a „*„ • 
- ce„, . wel , as a „ ima s J£ — • « car^ toe , GS3 lranssene ,„ a| , 

mosaic a„,ma, s . (Sea far examDle " . " S ° me ' M "°< a » '"air ce» s je 

-«> Th. ,a„ sge „e :trrr d r cribed by j ~' c - « «™£ 

* *aad lan deras „r aa,,.,^, tan ~ ^ " " —rs. e,.. aaaa-a- 
ac,,a,ed ia a par , iC u, a , ce| , J ^' o 7Z ' ^ *° * * 
. M..a, a, Prec. Na , .a... £ u ^ 1 ^^ «» - — - a, 

When it is desired that the ipqo, 
eadageneus IGS3 geae gene L 1, ^ * "'^'^ in '° "» *°™S"mal site a, toe 
— * vectors J-aCaale rir'^ ^ "* * — a * to! 
- - iatores, ( a,„ nucteol , de Z " T — ~ !« 
Purpose of ,a,eg, aling , via nomo| m ~" ,GS3 ^na, ara dasignaa for ^ 

,o faaclica of, .a ^ * *~ ~s, lnto and 
t'ansgene may also be salacli < "" nCe °' ' he aadogaaaas IGS3 gana. Tne 

•ndagaaaas gaaa a, ialeres, ,a aa y ZTS„ ',7^ ^ 
a> ai. <Gu, H. a, a,,. Science aaw^^T™ " - G " 

«M»p. specific inadvarian « dapancl 'J~ h T " e re9Ul ^ *aguence S repaired , or sucn a 
apparaa, to toese a, « „ , he an . ^ " P " *" - <«>a »f interest and wil , be 

w^har integration af toe transgene has " ^ «*« "ssues ,o a5say 

aansgana ia toe tissuas of the ,L sg 1^" ' °< - 

'"elude bu, ara aa, limited ,a Northlm btol an* T "* ^"'^ «** 

aaalysis , and sa ! , samp,es ° btained ,rom - 

^ ava, ua ,aa ^u^am,^ **T" ^a-axprass,ag „ ssua . may also 

.ransgaaa pap Ma (de.ec.ad Z """^ ' GS3 =ana roRNA or 

-a,- gaaa pradac, ^TCZrS- ^ ~ d — — 
3S M|> th asa animate ^ disp|ay ^1, T " e ^ avaiaaiad to 

Onca , GS3 iranaganic ' GS3 aiS "^ S ya,ptoras. 

praiains ia calls or tissues af inieresl J^ZT^ ^ a " imalS which axprass IGS3 

' an ° Wh,C "' eyraptoms a, , GS 3 base d 
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disorders), they may be bred, inbred, outbred, or crossbred to produce colonies of the particular 
animal. Examples of such breeding strategies include but are not limited to: outbreeding of 
founder animals with more than one integration site in order to establish separate lines; 
inbreeding of separate lines in order to produce compound IGS3 transgenics that express the 
5 IGS3 transgene of interest at higher levels because of the effects of additive expression of each 
1GS3 transgene; crossing of heterozygous transgenic animals to produce animals homozygous 
for a given integration site in order to both augment expression and eliminate the possible need 
for screening of animals by DNA analysis; crossing of separate homozygous lines to produce 
compound heterozygous or homozygous lines; breeding animals to different inbred genetic 

10 backgrounds so as to examine effects of modifying alleles on expression of the IGS3 transgene 
and the development of IGS3-like symptoms, one such approach is to cross the IGS3 transgenic 
founder animals with a wild type strain to produce an F1 generation that exhibits IGS3 related 
disorder-like symptoms, such as those described above. The F1 generation may then be inbred 
in order to develop a homozygous line, if it is found that homozygous target gene transgenic 

1 5 animals are viable. 



Vaccines 



Another aspect of the invention relates to a method for inducing an immunological 

20 response in a mammal which comprises inoculating the mammal with the IGS3 polypeptide, or a 
fragment thereof, if required together with a RAMP polypeptide, adequate to produce antibody 
and/or T cell immune response to protect said animal from CNS disorders, including 
schizophrenia, episodic paroxysmal anxiety (EPA) disorders such as obsessive compulsive 
disorder (OCD), post traumatic stress disorder (PTSD), phobia and panic, major depressive 

25 disorder, bipolar disorder, Parkinson's disease, general anxiety disorder, autism, delirium, 
Alzheimer disease/dementia, severe mental retardation and dyskinesias, such as Huntington's 
disease or Gilles dela Tourett's syndrome, anorexia, bulimia, stroke, 
addiction/dependency/craving, sleep disorder, epilepsy, migraine; attention deficit/hyperactivity 
disorder (ADHD); cardiovascular disease including heart failure, angina pectoris, arrhythmias, 

30 myocardial infarction, hypotension; hypertension, thrombosis; dyslipidemias; Obesity; emesis; 
IBS; IBD; GERD; conditions of delayed gastric emptying, such as postoperative or diabetic 
gastroparesis; osteoporosis; infections such as bacterial, fungal, protozoan and viral infections, 
particularly infections caused by HIV-1 or HIV-2; pain; cancers; urinary retention; ulcers; asthma; 
allergies and benign prostatic hypertrophy, among others. Yet another aspect of the invention 

J5 relates to a method of inducing immunological response in a mammal which comprises 
delivering the IGS3 polypeptide via a vector directing expression of the IGS3 polynucleotide in 
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:::r,Lir such an '™ 9icai ~ 10 — ~* - ~« - 



25 



1 =£~- ~~ rjrr 

Srnce ,he ,GS3 po, y pe pbd e may be broken , om ,„ ^ s adminislerad 

p— , (including subculan . ous , intramuscuiar intravenous in j <~ 

SU " abte * P ™ — «— .nc,u de apoeoos a „ d „p„. aqueou ^ 

.o^eaon isolonic w „ h ^ blood of lhe racipieat; ana aquaous and « 

« me suspenses wNc h may lbclude suspanding or « - 

formu, a „oa S may be presanlad ,„ un|MQse „ mu|Mose c / xam 9 

he ste lle „ quld carner , mmed|ate|y pr , or (o ^ ^ formu|afon 

ad, v anl tenis for enhanc(ng )he lmmunogan|city of (he fo y «** 

rr °r sys,ems known in ,he * n ° — - - *— « - —> 

the vacarre and cen b e re adily del arr™„a d by routina e)<perimenlatto „ " 
Screening Assays 
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Alzheimer disease/dementia, severe mental retardation and dyskinesias, such as Huntington's 
disease or Gilles dela Tourett's syndrome, anorexia, bulimia, stroke, 
addiction/dependency/craving, sleep disorder, epilepsy, migraine; attention deficit/hyperactivity 
disorder (ADHD); cardiovascular disease including heart failure, angina pectoris, arrhythmias, 
5 myocardial infarction, hypotension; hypertension, thrombosis; dyslipidemias; obesity; emesis; 
IBS; IBD; GERD; conditions of delayed gastric emptying, such as postoperative or diabetic 
gastroparesis; osteoporosis; infections such as bacterial, fungal, protozoan and viral infections, 
particularly infections caused by HIV-1 or HIV-2; pain; cancers; urinary retention; ulcers; asthma; 
allergies and benign prostatic hypertrophy. Antagonists may be employed for a variety of 
10 therapeutic and prophylactic purposes for such conditions as CNS disorders, including 
schizophrenia, episodic paroxysmal anxiety (EPA) disorders such as obsessive compulsive 
disorder (OCD), post traumatic stress disorder (PTSD), phobia and panic, major depressive 
disorder, bipolar disorder, Parkinson's disease, general anxiety disorder, autism, delirium, 
Alzheimer disease/dementia, severe mental retardation and dyskinesias, such as Huntington's 
15 disease or Gilles dela Tourett's syndrome, anorexia, bulimia, stroke, 
addiction/dependency/craving, sleep disorder, epilepsy, migraine; attention deficit/hyperactivity 
disorder (ADHD); cardiovascular disease including heart failure, angina pectoris, arrhythmias, 
myocardial infarction, hypotension; hypertension, thrombosis; dyslipidemias; obesity; emesis; 
IBS; IBD; GERD; conditions of delayed gastric emptying, such as postoperative or diabetic 
20 gastroparesis; osteoporosis; infections such as bacterial, fungal, protozoan and viral infections, 
particularly infections caused by HIV-1 or HIV-2; pain; cancers; urinary retention; ulcers; asthma; 
allergies and benign prostatic hypertrophy. 

In general, such screening procedures involve producing appropriate cells, which express 
25 the receptor polypeptide of the present invention on the surface thereof and, if essential co- 
expression of RAMP's at the surface thereof. Such cells include cells from mammals, yeast, 
Drosophila or E. colL Cells expressing the receptor (or cell membrane containing the expressed 
receptor) are then contacted with a test compound to observe binding, or stimulation or 
inhibition of a functional response. 

30 

One screening technique includes the use of cells which express the receptor of this 
invention (for example, transfected CHO cells) in a system which measures extracellular pH or 
intracellular calcium changes caused by receptor activation. In this technique, compounds may 
be contacted with cells expressing the receptor polypeptide of the present invention. A second 
35 messenger response, e.g., signal transduction, pH changes, or changes In calcium level, is then 
measured to determine whether the potential compound activates or inhibits the receptor. 
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Another method involves screening for receptor inhibitors by determining inhibition or 
simulation of receptor-mediated cAMP and/or adenylate cyclase accumulation. Such a method 
involves transfecting an eukaryotic cell with the receptor of this invention to express the receptor 
on the cell surface. The cell is then exposed to potential antagonists in the presence of the 
receptor of this invention. The amount of cAMP accumulation is then measured. If the potential 
antagonist binds the receptor, and thus inhibits receptor binding, the levels of receptor-mediated 
cAMP, or adenylate cyclase, activity will be reduced or increased. 

Another method for detecting agonists or antagonists for the receptor of the present 
invention is the yeast-based technology as described in U.S. Patent 5,482,835, incorporated by 
reference herein. 

The assays may simply test binding of a candidate compound wherein adherence to the 
cells bearing the receptor is detected by means of a label directly or indirectly associated with 
the candidate compound or in an assay involving competition with a labeled competitor. Further, 
these assays may test whether the candidate compound results in a signal generated by 
activation of the receptor, using detection systems appropriate to the cells bearing the receptor 
at their surfaces. Inhibitors of activation are generally assayed in the presence of a known 
agonist and the effect on activation by the agonist by the presence of the candidate compound 
is observed. 

Further, the assays may simply comprise the steps of mixing a candidate compound with 
a solution containing an IGS3 polypeptide to form a mixture, measuring the IGS3 activity in the 
mixture, and comparing the IGS3 activity of the mixture to a standard. 



The IGS3 cDNA, protein and antibodies to the protein may also be used to configure 
assays for detecting the effect of added compounds on the production of IGS3 mRNA and 
protein in cells. For example, an ELISA may be constructed for measuring secreted or cell 
associated levels of IGS3 protein using monoclonal and polyclonal antibodies by standard 
methods known in the art, and this can be used to discover agents which may inhibit or enhance 
the production of IGS3 (also called antagonist or agonist, respectively) from suitably manipulated 
cells or tissues. Standard methods for conducting screening assays are well known in the art. 

Examples of potential IGS3 antagonists include antibodies or, in some cases, 
oligonucleotides or proteins which are closely related to the ligand of the IGS3, e.g., a fragment 
of the ligand, or small molecules which bind to the receptor but do not elicit a response, so that 
the activity of the receptor is prevented. 
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Thus in another aspect, the present invention relates to a screening kit for identifying 
agonists, antagonists, ligands, receptors, substrates, enzymes, etc. for IGS3 polypeptides; or 
compounds which decrease or enhance the production of IGS3 polypeptides, which comprises: 
5 (a) an IGS3 polypeptide, preferably that of SEQ ID NO:2; 

(b) a recombinant cell expressing an IGS3 polypeptide, preferably that of SEQ ID NO:2; 

(c) a cell membrane expressing an IGS3 polypeptide; preferably that of SEQ ID NO:2; 
or 

(d) antibody to an IGS3 polypeptide, preferably that of SEQ ID NO: 2. It will be 
10 appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 

component. 

Prophylactic and Therapeutic Methods 

15 This invention provides methods of treating abnormal conditions related to both an excess 

of and insufficient amounts of IGS3 activity. 

If the activity of IGS3 is in excess, several approaches are available. One approach 

comprises administering to a subject an inhibitor compound (antagonist) as hereinabove 
20 described along with a pharmaceutical^ acceptable carrier in an amount effective to inhibit ; 
activation by blocking binding of ligands to the IGS3, or by inhibiting interaction with a RAMP 
polypeptide or a second signal, and thereby alleviating the abnormal condition. 

In another approach, soluble forms of IGS3 polypeptides still capable of binding the ligand 
25 in competition with endogenous IGS3 may be administered. Typical embodiments of such 
competitors comprise fragments of the IGS3 polypeptide. 

In still another approach, expression of the gene encoding endogenous IGS3 can be 
inhibited using expression-blocking techniques. Known such techniques involve the use of 

30 antisense sequences, either internally generated or separately administered. See, for example, 
O'Connor, J Neurochem (1991) 56:560 in Oligodeoxynucleotides as Antisense Inhibitors of 
Gene Expression, CRC Press, Boca Raton, Florida USA (1988). Alternatively, oligonucleotides, 
which form triple helices with the gene, can be supplied. See, for example, Lee et al., Nucleic 
Acids Res (1979) 6:3073; Cooney et al., Science (1988) 241:456; Dervan et al, Science (1991) 

35 251:1360. These oligomers can be administered per se or the relevant oligomers can be 
expressed in vivo. 
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For treating abnormal conditions related to an under-expression of IGS3 and its activity 
several approaches are also available. One approach comprises administering to a subject a 
therapeutica.lv effective amount of a compound which activates IGS3, i.e.. an agonist as 
descnbed above, in combination with a pharmaceutical acceptable carrier, to thereby alleviate 
the abnorma, condition. Mernatively, gene therapy may be employed to effect the endogenous 
production of ,GS3 by the relevant cells in the subject. For examp.e. a polynucleotide of the 
invention may be engineered for expression in a replication defective retroviral vector as 
d 1S cussed above. The retroviral expression construct may then be isolated and introduced into a 
packaging cel. transduced with a retroviral plasmid vector containing RNA encoding a 
u polypeptide of the present invention such that the packaging eel, now produces infectious viral 
partic.es containing the gene of interest. These producer cells may be administered to a subject 
for engineering cells in vivo and expression of the polypeptide in vivo. For overview of gene 
therapy, see Chapter 20, Gene Therapy and other Molecular Genetic-based Therapeutic 
Approaches, (and references cited therein) in Human Mo.ecu.ar Genetics, Strachan T. and Read 
A P -. B| OS Scientific Publishers Ltd (1996). 

Formulation and Administration 



20 



25 



Peptides, such as the soluble form of IGS3 polypeptides, and agonists and antagonist 
Pept.des or small mo.ecules. may be formulated in combination with a suitable pharmaceutical 
earner. Such formulations comprise a therapeutically effective amount of the polypeptide or 
compound, and a pharmaceutical* acceptable carrier or excipient. Formu.ation should suit the 
mode of administration, and is well within the skill of the art. The invention further relates to 
Pharmaceutical packs and kits comprising one or more containers filed with one or more of the 
jngred.ents of the aforementjonedjcompositions of the invention. 



or in 



30 



^ 35 



Polypeptides and other compounds of the present invention may be employed alone 
conjunction with other compounds, such as therapeutic compounds. 

Preferred forms of systemic administration of the pharmaceutica. compositions include 
-nject.on. typically by intravenous injection. Other injection routes, such as subcutaneous 
■ntramuscular. or intraperitonea., can be used. Alternative means for systemic administration 
."dude transmucosa, and transdermal administration using penetrants such as bi.e salts or 
us.d.c acids or other detergents. In addition, if proper,y formulated in enteric or encapsulated 
formulates, oral administration may also be possible. 
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The dosage range required depends on the choice of peptide, the route of administration, 
the nature of the formulation, the nature of the subject's condition, and the judgment of the 
attending practitioner. Suitable dosages, however, are in the range of 0.1-100 |ig/kg of subject. 
Wide variations in the needed dosage, however, are to be expected in view of the variety of 
5 compounds available and the differing efficiencies of various routes of administration. For 
example, oral administration would be expected to require higher dosages than administration by 
intravenous injection. Variations in these dosage levels can be adjusted using standard empirical 
routines for optimization, as is well understood in the art. 

10 Polypeptides used in treatment can also be generated endogenously in the subject, in 

treatment modalities often referred to as "gene therapy" as described above. Thus, for example, 
cells from a subject may be engineered with a polynucleotide, such as a DNA or RNA, to encode 
a polypeptide ex vivo, and for example, by the use of a retroviral plasmid vector. The cells are 
then introduced into the subject. 

15 

EXAMPLE 1. THE CLONING OF GENOMIC DNA ENCODING A NOVEL G PROTEIN- 
COUPLED RECEPTOR. 

Example 1a. Homology PCR cloning of a genomic fragment encoding a novel G-protein 
20 coupled receptor (GPCR). 



A PCR based homology cloning strategy was used to isolate partial genomic DNA 
sequences encoding novel G-protein coupled receptors (GPCR). The following forward (F20) 
and reverse (R42, R43) degenerate PCR primers were designed in conserved areas of the 

-25 neurotensin-receptor-gene-family-^ 

[1998] Eur. J. Pharmacol. 360: 265-272) at the boundary of intracellular loop n°1 (11) with 
transmembrane domain 2 (TM2) and at the boundary of transmembrane domain 3 with 
intracellular loop n°2 (TM3/I2) respectively: 

30 F20 (I1/TM2): 

5'-CTGCACTACCACGTGCTC(A or T)(G or C)(A,C,G or T)(C or T)T(A,C,G or T)GC -3' 

(SEQ ID NO: 3) 



R42 (TM3/I2): 

35 5'-GGGTGGCAGATGGCCA(A or G)(A or G)(C or T)A(A,C,G or T)C(G or T)(C or T)TC( C or 
lnosine)(C,G or T) 

(SEQ ID NO: 4) 
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R43 (TM3/I2): 

5'-GTGGCAGATGGCCAGGCAGCG(A or G)TC(A,C,G or T)(A or G)C(A or G)CT(A,G or T) -3' 

(SEQ ID NO: 5) 

In order to suppress amplification of known members of the neurotensin receptor family, the 3' 
ultimate nucleotide position of primers R42 and R43 was chosen in such a way that it was either 
not complementary to the corresponding position of the human NTR1 cDNA (R42) or to the 
corresponding position of both NTR1 and NTR2 cDNA (R43). 

The primary PCR reaction was carried out in a 60pl volume and contained 100 ng 
human genomic DNA (Clontech), 6 pi GeneAmp™ 10 x PCR buffer II (100mM Tris-HCI pH 8.3; 
500 mM KCI, Perkin Elmer), 3.6 pi 25 mM MgCI 2 . 0.36pl dNTPs (25mM of each dNTP), 1.5 units 
AmpliTaq Gold ™ polymerase (Perkin Elmer) and 30 pmoles of each of the degenerated forward 
(F20) and reverse primer (R42). Reaction tubes were heated at 95°C for 10 min and then 
subjected to 35 cycles of denaturation (95°C, 1 min), annealing (55°C, 2 min) and extension 
(72°C, 3min). Finally reaction tubes were heated for 10 min at 72°C. 

For the semi-nested PCR reaction 1 pi of a 1/50 dilution of the primary PCR reaction 
was used as a template using the degenerate forward and reverse primers F20 and R43 
respectively. The semi-nested PCR reaction was carried out under the same conditions as the 
primary PCR reaction. 

Semi-nested PCR reaction products were size fractionated on an agarose gel and 
stained with ethidium bromide. A fragment of ± 220 bp was identified, purified from gel using the 
Qiaex-ll™ purification kit (Qiagen) and ligated into the pGEM-T plasmid according to the 
procedure recommended by the supplier (pGEM-T kit, Promega). The recombinant plasmids 
ihus-produced-wer e u s ed tn transforn^ompetera^coJi_SiJ.RE!^2_b^xia^JKia^e^^_ 



Transformed cells were plated on LB agar plates containing ampicillin (100 pg/ml). Plasmid DNA 
was purified from mini-cultures of individual colonies using a Qiagen-tip 20 miniprep kit (Qiagen). 
DNA sequencing reactions were carried out on the purified plasmid DNA with the ABI Prism™ 
BigDye™ Terminator Cycle Sequencing Ready Reaction kit (PE-ABI), using insert-flanking. 
Sequencing reaction products were purified via EtOH/NaOAc precipitation and analysed on an 
ABI 377 automated sequencer. 

A computer-assisted homology search of the insert sequence of clone HNT1370 against 
public domain sequence databanks (Blastn; Altschul S.F. et al. [1997], Nucleic Acids Res. 
25:3389-3402) revealed strong indications that it encoded (part of) a novel member of the GPCR 
family. Although HNT1370 had been cloned from a ± 220 bp fragment the insert size was only ± 
1 30 bp as a result of a cloning artefact. We refer to this novel GPCR sequence as IGS3. 
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Table 3: Overview of oligo primers used. 



SEQ ID NO: 3 


F20: 5'-CTGCACTACCACGTGCTC(A or T)(G or C)(A,C,G or T)(C or 
T)T(A,C,G or T)GC -3' 


SEQ ID NO: 4 


R42: 5'-GGGTGGCAGATGGCCA(A or G)(A or G)(C or T)A(A,C,G or T)C(G 
or T)(C or T)TC( C or lnosine)(C,G or T) 


SEQ ID NO: 5 


R43: 5'-GTGGCAGATGGCCAGGCAGCG(A or G)TC(A,C,G or T)(A or G)C(A 
or G)CT(A,G or T) -3' 


SEQ ID NO: 6 


IP1 1 969: ^GGGGCCGACTTCCTCTTCCTCTGCTTCC-S' 


SEQ ID NO: 7 


IP12008: 5-GCAAGGTAGGCACAGGTCATCACAGTGG-3' 


SEQ ID NO: 8 


IP1 2936: 5V\TAAGCTTCTCCCTGGCCCTTAATAAATGAC-3' 


SEQ ID NO: 9 


IP 1 2937: 5VAGGAATTCAGACAGACAGGGGCAAAGTTG-3' 



5 

Example 1b. Cloning of genomic DNA fragments containing the complete IGS3 coding 
sequence. 

The complete coding sequence of IGS3 was obtained via hybridization screening of a human 
10 genomic library. A human genomic DNA library (Clontech #HL1067j), constructed in the lambda 
EMBL3 SP6/T7 phage vector was screened by hybridization using an IGS3 specific probe. This 
probe was derived from a 130 bp PCR fragment amplified from the HNT1355 plasmid (which 
contained an identical insert as HNT1370) using IGS3 specific primers IP11969 (SEQ ID NO: 6) 
and IP12008 (SEQ ID NO: 7)(Fig.1). The 130 bp fragment was purified from gel using the Qiaex- 
_15- — lll^urificatto^ 

a specific activity of > 10 9 cpm/ug using the Prime-It II kit™ (Stratagene) according to the 
instructions provided by the supplier. Aproximately 550,000 plaques were screened with the 130 
bp probe according to the Lambda Library User Manual of Clontech (PT1010-1). Three positive 
clones (X-IGS3.1, X-IGS3.3 and X-IGS3.5) were plaque-purified and recombinant phage DNA 

20 was prepared from small-scale liquid cultures as described by Maniatis et al. (Sambrook, J. et al. 
Molecular Cloning: A Laboratory Manual Second Edition [1989], CSH Laboratory Press). 
Sequence analysis of the recombinant phage DNA using IGS3 specific primers showed that the 
inserts of all 3 lambda clones contained a long open reading frame encoding a novel putative 
(intron-less) GPCR of 330 amino acids (the postulated start of translation was preceded by an 

25 in-frame stop codon). The IGS3 coding sequence was subcloned into a plasmid vector after 
PCR amplification. PCR reactions were carried out on the isolated MGS3.1, X-IGS3.3 and X- 
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IGS3.5 phage DNA (500 ng) with the IP12936 (SEQ ID NO: 8) and IP12937 (SEQ ID NO: 9) 
oligonucleotide primers using the Expand™ High Fidelity PCR system (Boehringer). PCR 
reaction tubes were heated at 95°C for 2 min and then subjected to 35 cycles of denaturation 
(95°C, 30 sec), annealing (58°C, 30 sec) and extension (72°C, 1 min). There was a final 
elongation step at 72°C (10 min). A ± 1,200 bp PCR product was purified from gel and ligated 
into the pGEM-T vector. The recombinant DNA was then used to transform E.coli bacterial strain 
DH5aF\ This yielded bacterial clones HB4971, HB4972 (both subcloned from *-IGS3.1), 
HB4973 and HB4974 (both subcloned from *-IGS3.3) and HB4975 and HB4976 (both 
subcloned from X-IGS3.5). The inserts of all plasmid clones were completely sequenced. A meld 
of all sequence data yielded a consensus sequence, which confirmed the existence of a long 
open reading frame of 330 amino acids that encoded a putative novel GPCR receptor 
(IGS3)(Fig.1). The consensus cDNA and protein sequence of IGS3 are presented here as 
IGS3DNA (SEQ ID NO: 1) and IGS3PROT (SEQ ID NO: 2) respectively. Homology searches of 
DNA databanks with the IGS3DNA sequence showed one EST sequence (accession n° 
AF003828) which partially overlapped with IGS3DNA at the 3' end (Fig.1). 

The bacterial strain harboring plasmid HNT4971 (containing the IGS3DNA sequence) was 
recloned after replating on LB agar plates containing 100 pg ampicillin/ml and deposited both in 
the Innogenetics N.V. strain list (ICCG4319) and at the "Centraalbureau voor Schimmelculturen 
(CBS)" in Baarn, The Netherlands (accession n° 102196). Plasmid DNA was prepared from the 
recloned isolate and the insert was resequenced and found to be identical to the IGS3DNA 
sequence. 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual publication were 
-speetfieaily^nd^ndm^ 
forth. 

The figure shows: 

Fig.1 Schematic representation of the relative positions of the different DNA clones that were 
isolated to generate the consensus IGS3 cDNA sequence. HNT1370 represents the 
"founding" genomic clone. ?,-IGS3.1A,B etc. indicate separate (nearly) overlapping 
sequence contigs obtained from sequence analysis of DNA from lambda clone IGS3.1 
PCR primers that have been described in this document are indicated (IP#) 
CONSENSUS denotes the contig that was obtained after merging all obtained 
sequences. The part of the CONSENSUS contig that was fully validated by sequence 
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analysis of at least three independent clones is represented by IGS3DNA (SEQ ID NO: 
1). The 330 amino acids long open reading frame present in IGS3DNA is indicated with 
"**". The position of EST AF003828 is indicated with "==". 
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SEQUENCE LISTING 

<110> Duphar International Research BV 

<12 0> Novel human G-protein coupled receptor 

<130> DIR 0567 



<I40> 
10 <141> 



<160> 9 

<170> Patentln Ver. 2.1 

<210> 1 

<211> 1176 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (149) . . (1138) 



25 <400> 1 

ttaatctctt caagcctctg atttcctctc ctgtaaaaca ggggcggtaa ttaccacata 60 
acaggctggt catgaaaatc agtgaacatg cagcaggtgc tcaagtcttg tttttgtttc 120 



caggggcacc agtggaggtt ttctgagc atg gat cca acc acc ccg gcc tgg 

Met Asp Pro Thr Thr Pro Ala Trp 
1 5 



172 



o = agt aca aca 9tg aat gga aat gac caa gcc ctt ctt ctg 220 

oo Glv Thr mil co>- ti,, nv_ „.i „ . --> ^ u 

10 



Gly Thr Glu Ser Thr Thr Val Asn Gly Asn Asp Gin Ala Leu Leu Leu 

15 20 



ctt tgt ggc aag gag acc ctg ate ccg gtc ttc ctg ate ctt ttc att 

40 « ^ S V LyS G1U Thr LeU Ile Pro Val phe Leu He Leu Phe He 
25 30 35 40 



268 



45 



50 



gcc ctg gtc ggg ctg gta gga aac ggg ttt gtg etc tgg etc ctg ggc 316 
Ala Leu Val Gly Leu Val Gly Asn Gly Phe Val Leu Trp Leu Leu Gly 
45 50 55 

p^ C C9C 399 9CC ttC tCt 9 tc tac 9 tc ctc a 9C ctg gcc 

Phe Arg Met Arg Arg Asn Ala Phe Ser Val Tyr Val Leu Ser Leu Ala 

60 65 70 

cil ir V C CtC ttC CtC t9C ttC "9 att ata aat tgc etg gtg 

Gly Ala Asp Phe Leu Phe Leu Cys Phe Gin lie lie Asn Cys Leu Val 

75 80 85 



364 



412 



10 



20 



25 



30 



40 



45 
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tac etc agt aac ttc ttc tgt tec ate tec ate aat ttc cct age ttc 460 

Tyr Leu Ser Asn Phe Phe Cys Ser lie Ser lie Asn Phe Pro Ser Phe 
90 95 100 



ttc ace act gtg atg ace tgt gee tac ctt gca ggc ctg age atg ctg 
Phe Thr Thr Val Met Thr Cys Ala Tyr Leu Ala Gly Leu Ser Met Leu 
105 110 115 120 



15 140 



35 220 



508 



age ace gtc age ace gag cgc tgc ctg tec gtc ctg tgg ccc ate tgg 556 
Ser Thr Val Ser Thr Glu Arg Cys Leu Ser Val Leu Trp Pro lie Trp 
125 130 135 



tat cgc tgc cgc cgc ccc aga cac ctg tea gcg gtc gtg tgt gtc ctg 604 
Tyr Arg Cys Arg Arg Pro Arg His Leu Ser Ala Val Val Cys Val Leu 

145 150 



etc tgg gee ctg tec eta ctg ctg age ate ttg gaa ggg aag ttc tgt 652 
Leu Trp Ala Leu Ser Leu Leu Leu Ser lie Leu Glu Gly Lys Phe Cys 
155 160 165 

ggc ttc tta ttt agt gat ggt gac tct ggt tgg tgt cag aca ttt gat 700 
Gly Phe Leu Phe Ser Asp Gly Asp Ser Gly Trp Cys Gin Thr Phe Asp 
170 175 180 

ttc ate act gca gcg tgg ctg att ttt tta ttc atg gtt etc tgt ggg 748 
Phe lie Thr Ala Ala Trp Leu lie Phe Leu Phe Met Val Leu Cys Gly 
185 190 195 200 

tec agt ctg gee ctg ctg gtc agg ate etc tgt ggc tec agg ggt ctg 796 
Ser Ser Leu Ala Leu Leu Val Arg lie Leu Cys Gly Ser Arg Gly Leu 
205 210 215 



cca ctg ace agg ctg tac ctg acc ate ctg etc aca gtg ctg gtg ttc 844 
Pro Leu Thr Arg Leu Tyr Leu Thr lie Leu Leu Thr Val Leu Val Phe 

225 230 



etc etc tgc ggc ctg ccc ttt ggc att cag tgg ttc eta ata tta tgg 892 
-Le n Le u Cy^-Gl-y-Leu— Pro^Phe-G^ 



235 240 245 

ate tgg aag gat tct gat gtc tta ttt tgt cat att cat cca gtt tea 940 

He Trp Lys Asp Ser Asp Val Leu Phe Cys His He His Pro Val Ser 
250 255 260 

gtt gtc ctg tea tct ctt aac age agt gee aac ccc ate att tac ttc 988 

Val Val Leu Ser Ser Leu Asn Ser Ser Ala Asn Pro He He Tyr Phe 

26 5 270 275 280 



ttc gtg ggc tct ttt agg aag cag tgg egg ctg cag cag ccg ate etc 1036 
50 Phe Val Gly Ser Phe Arg Lys Gin Trp Arg Leu Gin Gin Pro He Leu 

285 290 295 



55 



aag ctg get etc cag agg get ctg cag gac att get gag gtg gat cac 
Lys Leu Ala Leu Gin Arg Ala Leu Gin Asp He Ala Glu Val Asp His 
300 305 310 



1084 
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ser TllTy Z Ar ! ^ •«* tog aga a 9 c agt 

y Phe Arg Gin Gly Thr Pro Glu Met £er Arg ^ ^ 

5 320 325 

Leu Jal ta9a9at9 ^ "gcctctac ttccatcaga tatatgtg 
330 

10 

<210> 2 

<211> 330 

<212> PRT 

<213> Homo sapiens 

15 

M .t°Lp Pro Thr Th Pro Ala Itp My Thr giu 

10 15 
20 01y As „ Asp G ,„ M , teu cys OXy , ye Glu T , r L „ „ e 

P~ V.1 PH. ,e U lle u. Ph. „. », Leu val Gly Leu flsn 
25 40 45 

Gly Phe Val Leu Trp Leu Leu Gly Phe Arg Met Arg 

55 60 

3Q Ser Val ryr Val Leu Ser Leu Ala Gly Ala Asp Phe Leu P he Leu Cys 

75 

Phe Gin Xle He Asn Cys Leu Val ryr Leu Ser Asn P he Phe Cys Ser 

90 95 

35 u. s« Il8 Asn phe Pro s „ phe v ^ t ^ ^ ^ 



- A ^9 Asn Ala Phe 
55 60 



110 



Tyr~reu AXa~G13r~ Leu Ser 



115 ^ ^ MeF ^?p^^a^^ 
40 120 125 



Leu Ser Val Leu Trp Pro Tl^ 

130 P r ° "? Trp ^ r Ar 9 Cys Arg Arg Pro Arg His 

140 

45 JS s " A1 » ™ ™ Leu Leu Trp Ala Leu Eer Leu teu Leu 

155 

*r He L9U Glu Gly , ys Phe ^ „ y ^ L ^ ftsp ^ 

50 s„ sly Trp ^ „ Thr phe asp ^ ^ ^ Ma ^ 2 



185 190 



Ph. ,e U JJ. „ et val ^ cys £ ^ ^ l ^ ^ ^ 

55 ^ uu 205 



1132 
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He Leu Cys Gly Ser Arg Gly Leu Pro Leu Thr Arg Leu Tyr Leu Thr 
210 215 220 

He Leu Leu Thr Val Leu Val Phe Leu Leu Cys Gly Leu Pro Phe Gly 
5 225 230 235 240 

He Gin Trp Phe Leu He Leu Trp He Trp Lys Asp Ser Asp Val Leu 
245 250 255 

10 Phe Cys His He His Pro Val Ser Val Val Leu Ser Ser Leu Asn Ser 
260 265 270 



15 



35 



40 



45 



Ser Ala Asn Pro He He Tyr Phe Phe Val Gly Ser Phe Arg Lys Gin 
275 280 285 

Trp Arg Leu Gin Gin Pro He Leu Lys Leu Ala Leu Gin Arg Ala Leu 
290 295 300 



Gin Asp He Ala Glu Val Asp His Ser Glu Gly Cys Phe Arg Gin Gly 
20 305 310 315 320 

Thr Pro Glu Met Ser Arg Ser Ser Leu Val 
325 330 

25 

<210> 3 
<211> 26 
<212> DNA 
30 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Degenerated 
primers 



<220> 

^.2^.s_^a.r_i.aJLlQn 

<222> (21) 

<223> A,C,G or T 

<220> 

<221> variation 

<222> (24) 

<223> A,C,G or T 

<400> 3 

ctgcactacc acgtgctcws nytngc 26 
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<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

5 

<220> 

<223> Description of Artificial Sequence: Degenerated 
primers 

10 <220> 

<221> variation 

<222> (21) 

<223> A, C , G or T 

15 <220> 

<221> variation 

<222> (27) 

<223> C or Inosine 

20 <400> 4 

gggtggcaga tggccarrya nckytcnb 



28 



<210> 5 
25 <211> 31 
<212> DNA 

<213> Artificial Sequence 



30 



<220> 

<223> Description of Artificial Sequence: Degenerated 
primers 



<220> 

<221> variation 
35 <222> (25) 

<223> A, C,G or T 

^^4"0 0> b 

gtggcagatg gccaggcagc grtcnrcrct d 



<210> 6 
<211> 28 
<212> DNA 
45 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
50 <400> 6 

ggggccgact tcctcttcct ctgcttcc 
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<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

5 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

10 gcaaggtagg cacaggtcat cacagtgg 2 8 

<210> 8 
<211> 31 
15 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 



25 <210> 9 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
30 <220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

aggaattcag acagacaggg gcaaagttg 29 



20 



<400> 8 

ataagcttct ccctggccct taataaatga c 



31 



35 



10 
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Claims 

1. An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of: 

a) a nucleotide sequence encoding the IGS3 polypeptide according to SEQ ID NO- 
2; 

b) a nucleotide sequence encoding the polypeptide encoded by the DNA insert 
contained in the deposit no. CBS 102196 at the Centraalbureau voor 
Schimmelcultures at Baarn the Netherlands, in particular a nucleotide sequence 
corresponding to the SEQ ID NO: 1; 

c) a nucleotide sequence having at least 80 % (preferably at least 90%) sequence 
identity over its entire length to the nucleotide sequence of (a) or (b); 

d) a nucleotide sequence which is complimentary to the nucleotide sequence of (a) 
or (b) or (c). 



15 



2. The polynucleotide of claim 1 wherein said polynucleotide comprises the nucleotide 
sequence contained in SEQ ID NO:1 encoding the IGS3 polypeptide of SEQ ID NO:2. 

3. The polynucleotide of claim 1 wherein said polynucleotide comprises a nucleotide 
sequence that is at least 80«>/ o identical to that of SEQ ID NO:1 over its entire length. 

4. The polynucleotide of claim 3 which is polynucleotide of SEQ ID NO:1 . 

5. The polynucleotide of claim 1 -4 which is DNA or RNA 

25 



STADNA^TRNA molecule comprising an ^pTe^sioTTsystem, wherein said expTession" 
system ,s capable of producing an IGS3 polypeptide comprising an amino acid sequence which 
has at least 80% identity with the polypeptide of SEQ ID NO:2 when said expression system is 
present in a compatible host cell. 

30 

7. A host cell comprising the expression system of claim 6. 

8. A host cell according to claim 7 which is a yeast cell 
35 9. A host cell according to claim 7 which is an animal cell 
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10. IGS3 receptor membrane preparation derived from a cell according to claim 7-9. 

11. A process for producing an IGS3 polypeptide comprising culturing a host of claim 7 
under conditions sufficient for the production of said polypeptide and recovering the polypeptide 

5 from the culture. 

12. A process for producing a cell which produces an IGS3 polypeptide thereof comprising 
transforming or transfecting a host cell with the expression system of claim 6 such that the host 
cell, under appropriate culture conditions, produces an IGS3 polypeptide. 

10 

13. An IGS3 polypeptide comprising an amino acid sequence which is at least 80% 
identical to the amino acid sequence of SEQ ID NO:2 over its entire length. 

14. The polypeptide of claim 13 which comprises the amino acid sequence of SEQ ID 

15 NO:2. 

15. An antibody immunospecific for the IGS3 polypeptide of claim 13. 

16. A method for the treatment of a subject in need of enhanced activity or expression of 
20 IGS3 polypeptide receptor of claim 13 comprising: 

(a) administering to the subject a therapeutically effective amount of an agonist to said 
receptor; and/or 

(b) providing to the subject an isolated polynucleotide comprising a nucleotide sequence 
that has at least 80% identity to a nucleotide sequence encoding the IGS3 polypeptide of 

25 SEQ ID NO:2 over its entire length; or a nucleotide sequence complementary to said 

nucleotide sequence in a form so as to effect production of said receptor activity in vivo. 

17. A method for the treatment of a subject having need to inhibit activity or expression of 
IGS3 polypeptide receptor of claim 13 comprising: 

30 (a) administering to the subject a therapeutically effective amount of an antagonist to said 

receptor; and/or 

(b) administering to the subject a nucleic acid molecule that inhibits the expression of the 
nucleotide sequence encoding said receptor; and/or 

(c) administering to the subject a therapeutically effective amount of a polypeptide that 
35 competes with said receptor for its ligand. 
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18. A process for diagnosing a disease or a susceptibility to a disease in a subject related 
to expression or activity of the IGS3 po.ypeptide of claim 1 3 in a subject comprising- 

(a) determining the presence or absence of a mutation in the nucleotide sequence 
encoding said IGS3 polypeptide in the genome of said subject; and/or 
5 (b) analyzing for the presence or amount of the IGS3 polypeptide expression in a sample 

derived from said subject. 

19. A method for identifying agonists to the IGS3 polypeptide of claim 13 comprising- 

(a) contacting a cel. which produces a IGS3 polypeptide with a test compound- and 

(b) determining whether the test compound effects a signal generated by activation of the 
IGS3 polypeptide. 

20. An agonist identified by the method of claim 19. 

15 21. The method for identifying antagonists to the IGS3 polypeptide of claim 13 comprising- 

(a) contacting a cell which produces a IGS3 polypeptide with an agonist; and 

(b) determining whether the signal generated by said agonist is diminished in the 
presence of a candidate compound. 

20 22. An antagonist identified by the method of claim 21 . 

23. A recombinant host cell produced by a method of claim 12 or a membrane thereof 
expressing an IGS3 polypeptide. 

J*__ 24. A methodof creating a genetica.ly modified non-hum an animal compr ising the steps of 

a) hgafng the codingpoTtion of a nucleic acid molecule~consisting essentia.ly^f^eic" - 
acd sequence encoding a protein having the amino acid sequence SEQ .D NO- 2 or a 
b,ologica.ly active portion thereof to a regulatory sequence which is capable of driving high 
level gene expression or expression in a cel. type in which the gene is not normally 

ou expressed in said animal; or 

b) isolation and engineering the coding portion of a nucleic acid molecule consisting 
essentially of a nucleic acid sequence encoding a protein having the amino acid sequence 
SEQ ID NO: 2 or a biologically active portion thereof and reintroducing said sequence in the 
genome of said animal in such a way that the endogenous gene alleles encoding a protein 
hav ing the amino acid sequence SEQ ,D NO: 2 or a biologically active portion are fully or 
partially inactivated. 
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Abstract 

The present invention relates to novel identified polynucleotides, polypeptides encoded by them 
and to the use of such polynucleotides and polypeptides, and to their production. More 
5 particularly, the polynucleotides and polypeptides of the present invention relate to the G-protein 
coupled receptor family, referred to as IGS3-family. The invention also relates to inhibiting or 
activating the action of such polynucleotides and polypeptides, to a vector containing said 
polynucleotides, a host cell containing such vector and transgenic animals where the IGS3-gene 
is either overexpressed, misexpressed, underexpressed or suppressed (knock-out animals). 

10 The invention further relates to a method for screening compounds capable to act as an agonist 
or an antagonist of said G-protein coupled receptor family IGS3 and the use of IGS3 
polypeptides and polynucleotides and agonists or antagonists to the IGS3 receptor family in the 
treatment of CNS disorders, including schizophrenia, episodic paroxysmal anxiety (EPA) 
disorders such as obsessive compulsive disorder (OCD), post traumatic stress disorder (PTSD), 

15 phobia and panic, major depressive disorder, bipolar disorder, Parkinson's disease, general 
anxiety disorder, autism, delirium, Alzheimer disease/dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Gilles dela Touretfs syndrome, anorexia, bulimia, 
stroke, addiction/dependency/craving, sleep disorder, epilepsy, migraine; attention 
deficit/hyperactivity disorder (ADHD); cardiovascular disease including heart failure, angina 

20 pectoris, arrhythmias, myocardial infarction, ' hypotension; hypertension, thrombosis; 
dyslipidemias; Obesity; emesis; IBS; IBD; GERD; conditions of delayed gastric emptying, such 
as postoperative or diabetic gastroparesis; osteoporosis; infections such as bacterial, fungal, 
protozoan and viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; 
urinary retention; ulcers; asthma; allergies and benign prostatic hypertrophy, among others and 
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